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Abstract: 

Source: US2003214783AA A circulation path, a radiator and a reserve tank which can remove air 
bubbles from the fluid passageway, constitute parts of a closed circulation path, and are formed by 
joining a flow path wall-forming radiation board on which curved surfaces as flow path walls are formed, 
with a flat plate-like flow path wall-forming radiation board as another curved surface by welding or the 
like. Therefore, the efficiency of heat exchange of a cooling apparatus for electronic equipment can be 
improved, removal of air bubbles from the flow passageway and reduction in size, weight and thickness 
is made possible without causing air lock. 
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tyCiK)S<> ^SK:il^)ji^■C^>J:Ml/fc«ffiSi:^> tt 
tt^©SWr»ffl*«i^^ci*5-c*s. cnp.®lifiS 
i£<t-3-C. mi^«S4?fei«-c?%iPi-*<!:t«^©llt'S-c 

ifcSBiiiaiKrt. i < K*>-:f©xTn ^» i^immicm 

[0 04 4} 01 (a){Ctel>r, 9»]KilSlrt©ti 

m 6 ©APfflij©sgi5-c* sjjaAP. 1 0 itmks i ^ 

«6»8IK6©ffiPffliJ©JSg|5r*S«EaiP. llBiK^-C 

c©»An9, iismpi otj?&}i*^sf^^©!i< 

^:/2 4%^t?3^^©«ig!S{c«iK3nS, ytf-y^f 
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MUfi 1 a . 1 b <o^!-im^im^ b xmmijXi.^i 

7'immbxm)S.t^<Dxhmmmi&xti^^ich 

[0045] mi>x. mmoMiSi i ©^$i8««^ii 

^. I2ictec^-r> 2 lttCPU^#tjm^^lilSil3ti 

10 >'^•V3>^:ft ($^Bg©miMft) , 2 2«>'-^S>'^• 

SP (*l%?«©ll2gft:) . 2 2 aBCPU©MffliSS* 
«5^-riC <b3!iS-Cif SSES'f V X7-l/-^©«^ilB-C 
«^S|52 2«>'-^M''^•y3>*ft2 1 (CHHSbJ 

fig{cmo#we.ns. smsi«^SB2 2a©«ffl 

/c?^ag-c*-5o ||Sfe©jg!^ 1 ©Ji^, S2{ctec^rB 

6*sjefiRSnTl>S. 2 4»?#ji45fiiWiS8Sl±S!j<> 
7' (*^HB©fli8llsi<>:/) . 2 5BH«iaiB4«^-r* 

[0046] 3ltiS©J^» 1 ©sj<>:7'2 4B> 

30 > ^iRmmm p - ^? — ? i/^ h ©rtilfflijtcs:^ 6 
-i(-'vo3im-cigtt$n^. iRiiPiiitwp^w-rs 

C©:i<>7>-'»i^{C«, -t-^J-Xf- ^?-iP- 
^^— h©Htcnig!giJ*iiBS3n. c©njgig|5«: 

)!8l®si<>::/7B0<£fili*[nI©»S*!S5~l Omm. 
40 ffi&|nI©ft«-^ft*M 0-5 Omm> HIIk^B 12 0 0 

rpm. iigS*50. 0 8~0. 12L/^. 

0. 3 5~0. 4 5mga©rJ<>7"-r*-5, -et/T. * 

^©jj<> :?'©K7cB. *3eSS©}^S 1 ©ffi4^^r . 

/i33~15mm. ^I^S:35'|6lf^^ffil 0~7 0mm. 

fiSS*50. 01~0. 5L/^. KO. l~2mffl 

S©«>©i!ttS. CtllJit^TC^^ i. 2 4~2 8 
(mfi:m> mV^> r p m) lie©;i<>y-e*-5 

r. {S*©>J<>7*i«*o/c<Pi«iL/fc:A:*3©/M« 

l[©<i<>7*-C*S, 
50 [0 04 7] ieSfi©0SSi{i:*ji>rB. 02(c^ 
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tJ: b Va^m 23<!:it<>:?"24 ttSO^i fi -o TiBtf 2 

2 4 2 3 i «tafc«fixa5a i I. > c <omm 
fa%^a5D°o-c*>^ c p u4|{cisstga-r t i 

•y h ^cfcfeC P U^tC^SSf'S C i*5 pJtgi •5. i<D-C 
[;0 04 8]]SfeilSlt?^aiS2 3, 3P.{C;j<>7'2 4 
jJSttP 1 0 <!:Si^$n-C«iS8S6 i i 4>(C^i*i trg? 

Wmfm 1 ©^K y If- if > J? 2 ccsa*i^o X 

ya{cM-rs±^©afi©fc8?)«g^n5*jiji-c^-r. 

mabXt. ttXStitcSSMifii'yi^myttj:*), ffJi 
■5. 

t o 0 4 9 ] i^jc, *ii*6®j^fi8 1 om^om'^ 

mnt?), y- ^M>'^■v3>©mMA5A^) cpui^©^ 

m^^it^-r^. ctit>cj:Ki CP umom^m^tp'hm 
^tifcma. i^ms2 3 tmtmTt0mxm^^ikm^ 

}^mt. yr^y:fic<i:>)^Xa9^ffLxnmSl^t^ 

i.. MiMsixi^m^titcn^mit, ^mai yu^ 

[ 0 0 5 0 ] -e^T. mmm&mi^mi(D-^i^ifiii 
z^itb. nnic^y)^miit$>i,mm2 5iitbxi^ 
hsm ti. ?^j«rttc2g»©M?a*5fiA-r •5<fc ^ (ci& 
i. :mm<mmo)m^. i%micmxbitfsMiiti^m 

i. »:f]icj:-jxmmmni:mtmim&7 m-^ 
xmmsmb. «iKn5*>6y-!f-^if>i'2rt-s 

G/cMie«>!l<>^2 4 4<»ihtfcilf|iHi(c. t?;>3©f'P 

fflcc<fcorm2Pig8ic?&'>-cSim5{c^L/. mmn 
5,iPh')ir--fi'>if2[*i^x^xm.'»msti6. 
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[0 0 5 1 ] *ius©j»« 1 ©i^ip^gtc itijf . tmt^ 

S 1 i y 1f-:/a' > 5' 2 *5ii£SSII«^)iiiMS 1 a iiSSS 

sflifisaKi?ft«i b±-ciasi5<!:LrH*K:ies3n> 

aS-rSCi*i-CS> Sft:finxh-C©^^g«rffi#if 

[ 0 0 5 2 ] * /c> Si^P 5 jfi^©ti]^gS 6 ©11*5)2; < 
«Cor(,>?,fcfe. Si^P5ifi^-C©fe)i*5{£T3n> 
jiKtgAl/fc^ra^StHK: yif-:?'5»>i'F«9«:}tSEf S 
10 Ci*5-Ct> !i<>:?'2 4©a?a®jii?*'Kj:^«SgffiS© 
{BT-?'X7-n-:;i'. *^.l<43:«JS»SffiT-¥=?$J«'N© 
^SAJC j:Sf^!ft5»*©<gT?:P;5±-r* C i*5t?t 
•5. 

[0 05 3] lllPgg7iS2Pgg8«giKP 

5«:i6i*i-3rl4J&±:^fcfflJ4*ij^fi5snt:i>€)fci&. :J< 
>7'2 4*WPLr(,>^j:< r«>»:^j®ffflir^* y tf 

>i'3. 02s*yif-:?'af>j'4©^«tt. -en-eti 

i;4f_.;/^>^2©l/2©S«'C)g^§nte»), Jl 

20 -o. miPill7<!:m2PiS8Bg^P5fi:|^*^orl4i?) 
_h:frK|SM*5}fM$n-Cl^€.©-C. l ?r£"©J: 5 

ife:^|6](ciS«43-B-C^>, yif-:/f >i'F*9©^«,4fi6j| 
«:yif-:/5»>i'rt{cg»r*j< ci*irt-5, 
[0 054] (mmmm2 ) 0 3 «*^?g©iiffl©B 
1S2 tcfct^ ^,s^^«ig©?^ipgs©feiigosi?gia-c* 
fits. m^mBi &mi:>mims,ic'o\,^xim- 
^^n^b. *©p*ffl^ciSHjiJ#Bsr.s. 

[0 05 5] ia3(C*jl,»-C> 2 b«yif-7'$>^2F*J 

(cWlil*i6*ffe±:*rK:3Ss:{c5?l9:Stiyi:.''? ^ 

30 5. c:®^^• 2; ;l'2 b WO^^tiAPi fflP^^'hS < > 
rtg|5fc^M©)^Mi^^ffJfiXT-SCi*ipJtE-C. (Sfc^^Ji 
(c^m*5SAl/M-3^l&^S«§ti/ci#-Cfe. C®Sg 

swiic^Mitmbx^^yzfmicimm^tsi^^ho 

[0 056] jlil©JBSI2©ftfJSS51 ». HI ( b ) (c 
iftS[!aa5*5f$)S$4aycjiS8SII«)!!cSicllft«l a (13 fC 

icmmbtjn.>) t^mmx^^bx-witbxmm 

40 bXt.^i. mmnmsmiai. l b«r;l'5::^'i>A 

i3(mmij[^) tctimbxmmicm^btcm 
X. ±t^tbxML^^icmiihnxi,^?>, com^b 

[0057] C©*llfe©ff$Sl2 ©ftl^S 1 K:J;n«, 

50 7^1-2 b*i3!s:{ciassnrt,>s©t?. yif-:/3f 



[0 05 8] (mmmm 3)^4 b*^hj©ji^©» 

fefc. ii*scw^j»iii5D«i5S»a{coc»r«ii- 

Eo 05 9] ii4Jctei,ir. 2 c t jftilS 1 ©±:)tf|6j 
(Sit*;6l) {c{4gL/t';if-:?'5»>i'2(cJi5fi£Stifc 

sllfSejcffjfiSSti. SMP5Krsi*>ot:«4«>±:^tcffli4 

[,0 06 0] 04CC^j^-r<j;^fC. ^©}fJSi3©fS(fi|| 

itj. SI (b) iCTjk-rmmommi mm. y^u>t,m 

MlSla (a4{c«^mt^clO <i:^1^©S£SSS« 20 

a-fC{3:> »]SSg6*i6';-lf-:/^>i'2*5^iS3n. C 

,([006 1 ] c©*jafe©jg^3 (Cfctltf . 'j^-zrn 
yifZ (Djm^mmn 5 (cifii*^ ^ rMa)T:^r{cMI4 ir 30 

fiSsnri»5©r, 'j<>7*2 4 (a4KW0^O)^cii) 

[0062] (jafi©J|^S4 ) B 5 tt*^Bj©J|ii©^ 

m icteii zm^w^oy^tsmsoy&^onmmvi} 40 

^cfc. j|i5i©ff5,fll ilBlC^^SPD^piCOCJrBlil- 
lf^^rf^^b, ^©HiW^ciftHatttfBS-r?.. 

1 0 0 6 3 ] H 5 (Cfet^r. 6 b BgaiP 5 afil©»18 

K6 Ki9:W6*a/c*6ffKfC*-S. C©46tf8S6 b tc j: *) 
'l<>7-ff±ii$K:M5Si©^4;^Lrfc. li]SlS6 

( 0 0 6 4 ] ^ 5 t^fnt^ ') K. ^©JfJSl4 ©Sc?»S 
SI (b) K^-riltt©}^^! ilslil. 
.X«(cJ:or%EgS<!:!'j:<&|!nSi:})i^^3nA:i«!gS«lJiS so 
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^«-CJi5J!X3tlS, l!3g|5«:«-rSijKKS#fiSftlftSl 

accB. 'Jif-:^a'>5'2*iS!c«igi©±:sri6i (aiI:^r 

» 6 b ©^HSiliB. mm2 5 KT*iffiOfflff®e J: 

[0 06 5 ] *WfS©}fJfi|5©ft^Sl«cJ:*itf. ytf 
- :/ ^? > i' 2 ©iSffl 2 c *5Si^P 5 o t:l4AT* 
«:«$4Lri>Sfc». ?&«*?a*J:< JL-^SilKc^SS 
6'sm-rSCi*5-Ct.5, Sfc. SMP5ifi#©4etf 

±l«{CftJ»«l©5g»«:±TjSSI;{CUT«>, 1i{l|llg6 

A>6;J<>-7"2 4 (SStCBS^t^^jti) tJ-~-©^M©m 
ffijgm?:F;5±-rSCi*s-Ct. !j<>7'SilffB#©«S|SSS 

CiB±a©ai*^*E.^ct,^ 

[0066] ( jUi©0Jl5 ) H 6 ( a ) B*I|B^©H 

a 06 (b) B (a) ©jjjt^SCA-AKffiSr* 
5. ti^. ll»©J^gil<i:i5li;«fi£SPfBK:-3l>-CBI5I- 

*©BMl^cSftWB«IIS-r-S. 
[0 067] 08 (a) (b) {Cfcl^r. 2dB';if- 

2rtfc-SKPi|-CS:W6*ifc7='^ >:7Vb-C* 
5c C©'r^>7';l'2dBMiSl, i < «Cffla*S|2;< 
i&S';if-:?'jf>i'2{c|9;W6*TTl»5, Sfc. ^iig 
6> SO''Jtf->^f ^i' 2 ©Si^P 5 afiltcfef'^^::^ 
;i'2 d*sig:wf)nrc»5, 

[0 06 8] ja6O0«5©]S!(««lB> HI (b) (c 

mwxkmmmmm b ti:mmxm^\^x-v^{t 

bxmWkbXK^h, ttc. m (b) Ic^jkt.t'yliC^-f 

I'zfjiz dimsmmimm. 1 afi-^hmmbx^mjfi 

^$tlTfeO. ^^■C*gSM«figSSCfl« 1 bCC^^S 
ti-Cl^So 7'^>7-;l/2dBiSiai8S«)^JMlffi 

fifc^fi 1 b (DmmicB&s tixh<t\.\ m^m.mm.m 

«la. lbitr)\/Z:^'^A^Xf'yi^:x.moM^m 

>:/ji/2 d i^ti>mm.mm.fm 1 a {cb. am 

6 *t y tf- :/if > 5- 2 i ^5: ^EQSSi^^^-r * J: 5 fO^fig 
C©'J1f-:/^?>:5'2©ji|jSg{CB. •;if-:/^r> 
i72 i3:$:tt(C^c5J:^JC»mS";-t)'"yi?>i;3 i 

112 Jig y if - i/i? > i' 4 *ii^n^nia^i:fri6i(c:sri6i% 
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[;0 0 6 9 ] *IIISOf$!ll5CCj:tiH. f^-/ >7';l/2 d 

RO' 1f - :/ $ > 2 ©Sig^P 5 iafiltc i 7^ ^ > :/;U 2 
d*iKtff,nTt,>S/c«). 'J1f-:^aJ>i'2*>6«SK 

6;'^oa?a©8Sffl*|!;5±-r S c i *5-c t i i c;:. 

i^^i!)5«SiK6K:SE5aL/ft:<!;L/Xfc. 7'-f>y;l'2 

ictei* smi^8ig©^ipsigog!:ii!s©ifeHjs-c* 

^cte. IIS6©JgS8l ilUD^figgPa'iCCoCirttlll- 
^f^^fW-^t. •e©»iffl^ciKH^w«iBS-r-5. 

to 07 n H7«:4Jli-C> yif-:?'$>i'2«ft|^S 

i.;©ct«*{cfiigL.-r*j«j. «iig!S6»yif-:/*>i'2 
«. y if- > 2 ©ii-js4{i]sm> jbisis 1 ©** 
['0 0 7 2] si7K:^-rj:^{c. mmmm6<DmiS 

01 (b) Ki^fSIJfeOJ^gll iPISI, 
mmi a (07(Cl3:|SIS^UiQ:lO i> WtltOSfcISS 

a, 1 b«TJl'5-'>A*;^f->L/XlSf©«lfe»tt©ft 
y.tf-:/5f 2 4«*i£-r.5fcfe®iaWlS5(iJS 1 ©* 

[; 0 0 7 3 ] *JU6©0jSI6 ©fefiS 1 (C itiW. y 1f 

1 ©sfi/^•7>^*sm< f£*). m^ity- m^-<y 
3 >©«ii7' ^ ;^ 7- u-^^iRj?»rc±Srt{cs^S 1 
WUfcti^. *fi>''?7>x©;F^S3-^y-hS!>'>*v 

[0 0 7 4] 

[i^M©5^S] *IIW©S^^«S©?ft«^S{cj;n{i. 
i!>i3:<ife|*38|iilRgiSiyif-'/^?>i'«r. 
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[0 07 5 ] yif-:/i?>i'{c*tt-r?^iei?:1iif&-r5/£: 
{cJ:-Sii3^M(l$©flST-¥>*>:^©xT-n vi>^m± 

imsti. «?a{c<fesf»s^*©ffiT^'i<>7-©xT 

[0 07 7] feiffi©rtS|5«SIK*^6y-tf-:/^f>i''N 

©a?aijfeta$iMffi*5i@^-c*)*©-r> -ajijKsn/c 

Sfc, !i<>7-ttfP4i«^jSffi$ij|ig|{sa^fc«E;>3 

fc. yt»'-::^^«>i'rt©m©K«8lS8F«3-^©iifeffl4l55 
±-riC:<!:*SDltg4Aj:Sfc&. »?aKJ;^iJ3S^^$© 

20 [0 078 ] yif-:?"^r>i'©JSffi*5^SfetB$lJPgS§{C 
l^iJ*^oT^4^^)T^^(cffll4L■rc^S©■r. m^:^*J:< 

[0079] mamicis\,^xwmm<Dnmm<o 

[0 08 0] yif-:7'$>d'©T;^K:|^^-r-SiSij|^© 

30 f>^mimmoy±mifimmmmmic\^f>^'yxmi^±.-fi 

{c<g«4L/-Cl^.5>©-C, *>7-©«if'p-ff±(cM*?6-r. 

m^L-t c i idsr If . fi«tt©iS(,>?ftipi^g*^-r 

[008 1] fmmmmm^%i^-ihm^<iyH^ 
mm^miLx\.^-h(Dx. jjo^m^fcssa^s^i 

TiS^StcL/Tfe, fli]S«S8-^©m(*©a£aiWSS[l:-C* 
13 . ;i<>^!tM'pl^©«Sit«iST-f'iT-n y i'^^rW 

[0 08 2] y-!f-:/3?>i'©M«g|5fCT:friC|SK-jr^ 

ti-etifB 1 @s y if - :r > i M 2 jis y -y - :r ^» > 

tr*>> yif-:?'5f>i'F*?©mtt:BllliSgyif-:/$ 
>i'i3l2ilfiy-tf-:/*>4'rt{c}i«£3n. WflfSIS 
's©^^©«ffl4Ei5±1-SCi*«rt. a?SKJ;.5f»3^ 
M)$©ffiTl5iJ<>7'©x7-n i'^i&fSi-rsc i 
*5-Ct. {iffitt©i«U?^«g*#jJ&-rSC<!:*S-Ct 
50 5. 
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(0 0 8 4] fflS*5)2:<J5:4';-!f-yf >i'lCf'^>7" 

[0 08 5] ';-!f-7'$>i?©g®*3M?assm$iJsg8S«: 

[0086] ^N- -^7;U-C»nr!r/c«ia^rM^)'itL> M 

too 8 7] ';tf-7'5?>i'©rta5KS*3ttitS©F<gg|5 
,«i888©I^SK«§<fcf3:*c#li*>6. y ■!f-:/jf>i'©g 

?l<¥^^{CL.Tfc. I^g|l»§©^l»*:'6»^3<i5®ll 30 
C5j:0, •;-!f-:/i»>i'rt©m(*®rt8|J»iate-s©iJSU 

[•0 0 8 8] ')-V~:f^>i^icm^ifi'pf3:<ti>imm 

[0 08 9] vv-zf i'^i' am^o^p^immbx 40 
[0090] m^mf)immm<DMmmbi,^ y- 1- 
4>'-5v='>^©^^tssKtet,iT. mnmsomm^± 
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(b) (a) ©Sfc!l!iS©A-A»fffiH 

[0 2 ] ^mnommmm 1 cctet-t smi^tss©?^sp 
[03] :$imi(omm<DmiSi2K.m^n^m^<Dmsi 

[04] *^Hj©*iSi©}]5,^3{ctett-S^^-i5g©^» 

^©e(fii§©i»i»si 

[05] *^M©*te©J^!S4{C*Jt-tSaT-«g©?&ai 
IIS©£StM§g©i$ii!^0 

[06] ( a ) :^^moymm<oBfSi 5 {cfc w sm^«g 

©?%4Plia©SS:lig©ijiig0 
(b) (a) ©MlS©A-A»rffl0 

[s 7 ] :$im<omm(Dmm6 Kimi,m^imms> 

l^g©fi5tiiS®lftBS0 

[08 ] fie*©m-?-tsii©ii 1 i^^m<om^ 

[09] S£*©S-?-8ffi©» 2 ?^iP«g©«fiS0 
[»-^iftW] 

1 MIS 

la. lb m^mmfrntm 

2 ';-»f-:?'i»>i' 
2 a . 2 c ISS 

2 b >'^•»7;^ 
2d f'.fVy;!/ 

3 ^ISS'JIf-T'fVi' 

4 ^2jig<;if-:^i?>i' 
5 

6 mm^ 

6 a 

6 b mm 

7 »1IBS 

8 112 Pill 

9 SSAP 

10 BfeWP 
11 

2 1 y-hM^>'y3>*ft: 
2 2 *^ 
2 2a 

2 3 

24 JJOT* 
2 5 

10 0 Mft 

1 0 1 ^ims, 
102 

103 i%m 
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